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DYBAL, Kazimierz; JANICKI, Jerzy; ZAK, Franciszek
New trends in the design of installations ror thermel trzatment of
metallurgical products. Problemy proj hut maszyn 10 no.11:345-349
N o162,
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DYBAL, Kazimierz, inz.

M.m_,,....;aW’”"
"Design and construction of industrial furnaces" by J.H.
Brunklaus. Reviewed by Kazimierz Dybal. Przegl mech 22 no.l9:

614 10 0 '63.
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Dy BAN, AP,
DYBAN, A,P.; ZHURAVLEV, V.A.
M ’ L . . B
Mathod of freeze-drying in histology. Zhur,ob.biol, 15 no,3:
2024219 My-Je 'S4, (MLRA 7:6)

1. Kafedra gistologii 1 embriologii i kafedra fiziki meditsin-
skogo instituta, L'vov.
- (HISTOLOGY,

*freese-drying, technic)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86 00513R000411720019 6

~ 35§i§ﬁf;&?A¢ff¥E€?_?g = -
usgn/‘_.,c.-cino - Endo cnnolo;_q/
 Gard 1/1 Fub, 22 = '56/56

 Awthors 3 Dyban, A, P., and Demkiv, L. P,
. . mmm&mm
Title t About the goitrogenic effect of rhodanire (2—thion~th1azohdim-h)

Pericdicel 1 Dok. AN SSSR 99/5, 877-880, Dec 11, 1954

Abstract 1 The results obtalred in studying the ‘effect of rhodanine, which appears to

. be 2-thion-thiazolidine-L, on the morphology of the thyroid gland are pre-
sented, It was established that the goitrogenic reaction of the thyroid
glard originates as result of intensified physiological action or as resulb
of the increased amount of hypophysin produced by the thyrotropic hormone.
The obgerved goitrogenic effect of rhodanine confirms the general suppo-
gition that rhodanire also affects the thyrotropic function of the hypo-
physis, Twenty~two references: 17-USSR and 5-USA (1943-1953). Illus-
trations, -

~ Institution: State Medical Institgte 5 Lvor
Presented by: Academician A. I, Abrikosov, July &, 1954
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L USSR/Hun~n ond Jindiinl Morphology. Prtholozieel Jnntony

fbs Jour : Ruf Zhur - Blol., Ho 20, 1958, No 92869

chrnges in the aborted ova ore consldered to be « non-nspeeific
rarction to the action of injurious foectors, Histo-cherdcenl
chenpes in the nborted ova consist of; o deerecse in RiL, DHL
in the form of drops, an incrense ia the amwunt of neutrnl
fat, and discppearance of glycogen. Jfber injury of the fotus,
cdne nnd chorion grow and preserve tisuue respiretion. The
villi ol the chorion show inereased apounts ol glycoge:, iiuco-
polysaccharides, rud lipids. -- P.G. Svetlov

Cord 2/2
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Dy anl, A7

USER/General Biology - Individual Development. Bk
Abs Jour : Ref ‘hur - Biol., No 5, 1953, 19043
Author : Dyban, ~eT.
Inst F
Pitle . Charoeteristies of I

Pathomorvhologicel Modifications in the
Farly 5Stages cf Human Fetus Formation.

Orig tub : V sb.: Probl. sovrem. embriologli. L., Un-%, 1956, «62-267

fbstract ¢ Generzlized data oblained by the authcr cnd nls ¢oiiaboras-

“ors on abortive fetus vesicles and the characteristics of
pathomorvhologlenl medificstions in the earliy stages of on-
tOUenesis gre investignted. the felsl sac nosses2s a grea-

ter resistance to various unfavorable influences by compa-
rison with the fetus itself. Pobthomorphologleal chanyges

of the fetus begin a fev weeks earlier than the visible m-
nifestations of pregnancy disturbances. in eariy stages

of development the fetuses show & primitive, non- ~svecific

morriological rewuction which develoons into a disorderly

Card 1/2
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oy
" USSR/General Biology - Individual Pevelopment. n-4
Abs Jour : Ref Zhur - Biol., No 5, 1958, 19359
proliferation and dystrophy of cell elements » which
brings on fetal disinterration.
Card 2/2
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ZHURAVIEY, V.A.; DYBAN, A.P.

-
Apparatus for drying frozen organs. 2hur.ob.biol. 20 no.3:
2248 Uy-Je 159, (MIBA 12:8)

1. Lvov Medical Institute.
(DRY-FREBZING)
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_ DYBAN, A.,P,; TURKEVICH, N.M.; SENYK, ALF,
Relation of the chemical structure of azolidine derivatives and
~certain related substances to their antithyroid activity. Famm.
i toks. 23 no. 5:427-432 S-0 '60, (MIRA 13412)

1, Kafedra farmatsevticheskoy khimii (zav. - prof. N.M. Turkevich)
i kafedra gistologii (zav, - dotsent A.P. Dyban) L'vovskogo meditsin-
skogo instituta,

(PYRROLE) (THRYOID GLAND)
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DYBAN, A, P,, doktor med. nauk; DRMKOV, L, P., kand. med, nauk;
! AVGUSTINOVICH, M, S, (L'vov)

f the amount of thyro-
Changes in A -basophils in varying proportions o

tropgc hom‘gne in the pituitary gland and the blgod of whit:! 1;:;'03.
Probl, endok, 1 gorm. no,6:33-42 '6l. (MIRA 14:

A - dotsent A. P, Dyban)
1. Iz kafedry gistologii i embriologil (zav.
Livovekogo meditsinskogo instituta ?dir, - prof, L, N, Kuzmenko)

(BLOOD CELLS)  (PITUITARY HORMONES )
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DYBAN, A.P.
TBAN, A.P.

Histophysiological and experimental studies of some problems in
human patologic embryology. Vest,AMN SSSR 17 no.11:51-60 '62,

(MIRA 16:1)
1, Kafedra gistologil 1 embriologii L'vovskogo meditsinskogo
instituta,

- (EMBRYOLOGY, HUMAN)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

_ DYBAN, A.Ps; TURKEVICH, AN,

Effect of 3~ptenylrhcinnine, 3-p~tolylrhcdrnine and rhodanine-3-
benzolc acid on the estrus cycls in white mts, Farm, 1 toks,
26 no.2:228-2143 Mr-‘fp 163, {MIR4 17:8)

1, Kafedra gistologii i embriologii (sav, - prof. A.P, Dyban)
i kafedra farmateevticheskoy khimii (zav. = prof, N.M. Turkevich)
Livovskogo meditsinskogo instituta.
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DYBAN, A.P.; DEMKIV, L.P.; AVGUSTINOVICH, M.S.

Inhibition of implantation (diapauge) in rats kept on a deficient

saocharose diet. Dokl, AN SSSR 149 no.6:1453-1456 Ap 163,
(MIRA 16:7)

1. L'vovskly gosudarstvennyy meditsinskly institut, Predstavleno

akademikom I,I,Shmal'gauzenon,
(Diapause) (Sucrose)
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DYBAN, A.P.; AKIMOVA, I,M.y SVETLOVA, V.A

Effect of 2,/-diamine-5-chlorophenyl-6--ethyl p:’frimidine on the
embryonal d;valopment of rats, Dokl, AN SSSF 163 no,611514~1517
Ag 165, (MIRA 18:8)

1, Iaboratoriya embriologli cheloveka Instituta eksperirental'noy
meditsiny AMN SSSR. Submitted July 14, 1964.
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" 1 33090-66_
ACCRR— P

6024072 SOURCE CODE: UR/0020/66/167/001/0228/0231
AUTHOR: - Dyban, A. Psj Udalova, L D3 Akimova, I. H.. ’27
soirr—— &

OkG: Institute wmxwﬁunsﬂmt eksperimental 'noy
meditsiny AMN SSSR :

. y
TITIZ: Relationship betwsen teratogenic aotion'pnni chemlcal struoture of medicinal
substances. Experiments with chloridine and bigumal

SOURCE: AN SSSR. Doklady, v. 167, no. 1, 1966, 228231

TOPIC TAGS: pharmacology, rat, biologlc reprodusction, drug effect, blologlc
mitation, antipyretic, circulatory drug

ABSTRACT: Two drugs with similar antimalarial activity - chloridine

[pyrimethamine/ and bigumal fpaludring/ - were administered to prognant rats to

dotermine whother toratogenic action is a specific property of cortain chemical

..agents or whether such action may arise from injury to the embryo caused by any
pharmacological substance, Tho metabolite formed by bigumal (diaminodihydrotriazine)

in the organism has a structural resemblance to chloridine, but it differs from

chloridine in having a nitrogen atom in the 5th position instead of a carbon

‘atom, . The results of the experiments showed that 77.9% of the fetuses produced i

by the rats given chloridine were teratioc as compared with only 0.2% of the o

fotuses of the rates given bigumal. It follows then that tho teratogenic action . !

Card 1/2 ey 615.751:616-007-053
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L 33090-66
ACC NR:  AP6O24072 O

‘ ) due to ' » side effect of the
of chloridine is not due to antimalarial activity but is a s
compotind, The authors concluded that a pharmacologiecal agent cannot ha;rz s o
‘Leratogenic action without possessing the properties of an antimetabold o Our ]
ithe capacity to interfere with key links in the biochemical reactions underlying .. !

-’ + This r was presented by Academician Baluleyev on 19 April 1965.
TRty 2 figures and 1 tables /JFRS/ |

SUB CODE: 06 / SURM DATE; 16Apr65 /[ ORIG REF: 003 / OTH REF: 005

Card 2/2&'4 5 Cop e
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SHVETS, 1,T.; DYBAN, Ye.P,, mlpdshiy nauchmyy setrudnik,

Calcﬁiagfz; of uncesled turbime blade temperature taking inte acceuat
vertical variatiem ef the area ef the profile sectien. Trudy Inst.
tepl, URSR ne.12:3-12 '55. (MLRA 9:7)

1.Deystvitel'nyy chlen AN USSR (fer Shvets)
(Blades)
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SHVETS, I1.T,; SHVETSOV, P.D., professer; DYBAN, Ye.P., mlaishiy nauchayy setrud-

LoD STV RN & a2 ry
lik. K A R LI a2 T GATHET R

Study eof heat transfer arsumnd the bass of meving blades in turbines.
Trudy Iast,tepl.URSR me.12:13-20 !55, (MIRA 9:7)

1,Deystvitel'nyy chlen AN USSR (fer Shvats)
(Heat~=Transmissien) (Blades)
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SHVETS, I.7.; DYBAN, Ye.P., mladshiy nauchnyy setrudaik; KONDAK, N,M,, kandidat
tekhnidmukici it nauk;

Research en centact heat exchange between parts ef heat enginmes. Trudy
Inst.tepl.UBSR me.12:21-53 155. (MLRA 9:7)

1.Deystvitel'nyy chlem AN l{SSﬁ (for Shvets).
(Heat--Transmissien) (Heat engimes)
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T -

USSR/Fluid Mechanics

AD3 Jour: Ref Zhur Mekhanika, No ©, 1007; 0104

Abstract: temperature field in the blade joint when air Is blown
through it. A comparison of the cooling efficiency of

the method of blowing a radial stream onto the blades

with that of the method in guestion showed that the latter
is more efficient.

Card 2/2
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SOV/124-57-8-9976
Translation from: Referativnyy zhurnal, Mekhan.ka, 1957. Nr 8, p 72 {USSR)

" AUTHORS: Shvets, L. T., Dyban, Ye. P.
_Dyban, Ye. P.

TITLE: Investigation of the Energy Exchange in the Mounting Clearances of
Swallow-tail Mountings of Rotor Blades {Issledovaniye energeti-
cheskogo obmena v montazhnykh zazorakh yelochnvkh khvostovikor
rabochikh lopatok)

PERIODICAL: Sb. tr. In-t teploenerg. AN UkrSSR, 195€. Nr 13, pp 3-19

ABSTRACT: Presentation of the results of an experimeantal in-estigaticr on
the heat transfer and the hydraulic resistance due tc the blcwirg cf
air through the clearances in the swallow-tail mountings of a turbine
blade. A description of the experimental setup and of the measuring
methods is provided. The authors assert the validity of the laws of
Poiseuille and Blasius for the coefficient of resistance of a capiilary
duct for laminar and turbulent air flow regimes within them and
formulate some conditions for the existence of a transitional flow
regime. Empirical criterial relationships are adduced {or the
heat transfer under transitional flow conditions in capillary ducts

Card £ (both slot-shaped and cylindrical)‘both with sharp and with faired
inlet edges of the respective ceplllary ducts.

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

SOV 124-57-8-%10%
Translation from: Referativnyy zhurnal, Mekharika, |957 Nr 8 p 75 {USSR;

AUTHORS: Shvets, I.T., Dyban, Ye. P., Kcndak. N. M.
A e
TITLE: Tnvestigation cf the Ccoiing of Tur> re Wheels by Means of Air Blewn
Tkrough the Gaps ir the Swallow-tail Mcurtings ¢! the Blades
(Issledovanive okhiazhdeniya diskov tirb'n produ %oy wczdukha
cherez montazknyye nazory velcchnykh bhoorteikes rabtochiki

lopatok)
PERIODICAL: Sb. tr. Irn-ta teploenerg. AN /a:SSR, (356 Nr ! pp 20-30

ABSTRACT: An examination cf the heat distrikutics in a wurbive wheel equipped
with blades when conling air is biewn rthrough the gap. <! the swallow-
tail mountings. The authors soli+> ‘e boat- (onducti- ity equatiors
and empioy the well-}Fnown rela.oreap. ‘or *he hea’ “rarsrar cca2fi~
ficients relative to the elements of the turhine wheel, and izerehy
determine the temperature field in the regicn of the swaliow-ta’l
mountings. Equations are also adduced 1cr the temperafure of the
rim in the root region and for the airflow raic whes tue wheel is air-
cooled by means of radial tlow, and the effect.eress of the twn

Gaewas=32_ methods of coceling are compared. The comparison shows that ihe

the swallow-t :;Jfﬁ.:lﬁl te;f:ctivenees of the method employing an air flow through

gaps 18 greater than that of the radial-flow method,

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

e e

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

,}jﬁ{}?}{?ﬁf’1ﬁfc‘.?2" : s
AABMNRY, 0.A,; DYBAH, Ye.P.
—_ et
Determination of flow tempernture between heating and :o?}ing
aurfaces [with suanaries in Ruagsisn and Bngilsh]. D??fﬁﬂj URSR
n0.73: 262272 '57. {MLRA 10:9)

1. Institut teployenergetiki Akademii nauk URSH. Predstavlenc

akadaiikoa Akaienii nauk USSR I.T.Shvetaonm.
(Heat-=Traanaisalon)
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"AUTHOR

TICLE

PARIODICAL:

. ABSI'RACT:

- fields in the most heavily loaded parts. Determination of

card 1/8

particularly in gas turbines make increasing demands on

Shvets, I.T., Academician, Gerashchenko, O.A., Candidate
of Technical Sciences and Dyban, E.P., Candidate of
Technical Sciences. ———"" 96T-k /25

Investigation of the temperature fields in the roots of
the working blades of turbines using electrical models.
(Issledovaniye temperaturnykh poley v zone khvostovikov
rabochikh lopatok turbin na elektricheskikh modelyakh.)

mpeploenergetika "(thermal Power), 1957, Vol.4, Fo.7,
ppo 20 - 26 (UCS.SIR‘)

fhe increasingly sevem working conditions in stean and

the preliminary design calculations of the tempe rature

the tcuperature fields in the region of the blade roots
is paurticularly necessary since these govern the condit-
ions of heat exchange between the blades and the disc or
drum parts of the rotor. Most Dblade root designs are of
symmetrical profile. Therefore, the determination of
temperature fields is a two-dimensional problem. This is
not strictly true insofar as transition from the blade
profile proper to the root is asymmetrical and it should
be justified experimentally as was done in the tests
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Investigation of the temperature fields in the roots
of the working blades of turbines using electrical
models. (Cont.) B=T=h/25

described here. '

An equation is given for the heat conduction in
rectangular co-ordinates for plane steady thermal con~-
ditions. In the particular case considered this equa~-
tion can only be solved by a numerical method. An
analysis was made of various methods of solving the
problem and this showed that the analogue method and
particularly the electro~thermal analogue method is
simplest.

The general principle of the electro-thermal anal-
ogue consists of observing similarity of the following
conditions in the thermal original and the electrical
model: 1) geometrical similarity; 2) similarity
of potentials; 3) similarity of field of conduct-
ivity, and 4) similarity of boundary conditions. The
fulfilment of these conditions is briefly discussed.

For the purpose of carrying out electro-model

card 2/8 neasurements use was made of an integrator 3T A A -6/53,
the circuit of which is given in Fig. 1. A step-down
transformer with full wave rectifier gives an output
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Card 3/8

Investigation of the temperature fields in the roots
of the working bledes of turbines using electrical
models. (Cont.) 96-7-b/25

of 28 volts, the measuring device is a decade and
ootentiometer which permits readings to be made witn
an accuracy of 0.l% of the total potential difrerence.
The boundary conditions can be set up roughly by a
potential divider with steps of 10:.. Boundary poten-
tials are set up more accurately by special dividers.
‘fhe conducting mediun consisted of special electric-
ally conducted paper, diffurent kinds of which have
different conductivity. The electrical non-uniformivy
of paper of a given quality does not exceed 5i..

The experimental procedure is as follows: a work-
ing scale (usually of the order of 20:1) is selectzd
frow the working drawings. On the basis of experi-
ence of analogous blade roots the mean temperatuce of
tne blade and rotor is roughly estimated and the ravio
of their themmal conductivities is determined so thet
the appropriate qualivy of conducting paper can be
selected. The two halves of the model are then cut
out of the paper and joined with an electrically
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Card 4/8

Investigation of the temperature fields in the roots
of the working blades of turbines using electrical
models. (Cont.) 96-7-h/25

conductini; adhesive. ‘The conductivity of gaps and
the additional thnemnal resistance of cantacting
surfaces are represented by further st-ips of conduct-
ing paper. The model is comnected to the integrator
and equipotential lines are found with a probe. These
lines correspond to isotherms. The thermal resistance
of the root is readi determined.

Phe coefiicient/NGat transfer from the gas to the
working surfaces of the blade may be determined by one
of the publisned methods. Ten eguations were compared
and were found to agree within + 25/. The heat that
pasees througn the root is removed by air in contact
with the la'eral sarfaces of the disc and so the disc
ay be replaced by an equivalent resistance.

The blade roots tested were typical of those used
in practice including double and single mushroom-
shaped (or tne Kharkov Turbine VWorks (XT3)design)and fir
tree-shaped (of the Neva Works (Nevskogo Zavod%ndesign)
andd o1so fir trec-shaped with free fitting blades from
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Card 5/8

Investigation of the temperature fields in the roots
of the working blades of turbines using electrical
models. (Cont.) 96-T-l/25

six aviation gas turbine engines of Soviet production.

In each case the total thermal resistance and the
temperature field of the root was determined. In add-
ition separate series of tests were made to elucidate
the physical nature of heat exchange processes in the
region of the roots. Some of the test results in the
form of charts of relative equi-potential lines are
given in Figs. 2, 3 and 4. In order to check the acc-
uracy of modelling determinations were first made of
the temperature fields of roots in direct thermal
experiments. Fig. 2 shows dimensionless equipotential
lines in the root of the working blade of a turbine
together with isotherms. The themmal test results lie
between the electric model results using the two limit-
ing assumptions in preparation of the model. The tests
that have been done show that for the majority of blade
roots the thermal resistance on the contacting planes
is very small (for circumferential speeds of the order
of 300 metres/sec the thermal resistance of contact
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Investigation of the temperature fields in the roots
of the working blades of turbines using electrical
models. (Cont.) 96-T-4f25

does not exceed 0.0001 m2/hr.°C/kca1) and has practic-
ally no influence on the temperature digstribution in
the zone of the roots. This considerably simplifies
the conduct of the experiments.

Until now the mechanism of heat exchange near blade
roots of fir tree shape has remained unexplained. We
had supposed that most of the heat is transmitted
through the erection gaps. However, special tests made
on the electrical model showed that when the resistance
of the erection gaps was increased to infinity the
temperature field was hardly changed. This showed that
the main part of the heat is transmitted through the
contacting surfaces and the tensile forces on the blade
have no %nfluence because with a compression ¢f about
40 kg/cm® (the minimum obtained in the previous work)
the heat transfer coefficient at contact exceeds 5 000
kecal/m“hrs. °C. This result is illustrated in Fig. 4.

Hence it may be concluded that the additional
themal resistance of fir tree-shaped blade roots is
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Investipgation of the tomperaturc fields in the roots
of bthe working blados ol turbines using electrical
models. (Cont.) 96-7-U/25

mainly due to increase in the length of the path through
which heat passes and the contraction (or expansion) of
the flow lines with sudden change in the area of the
conductor.

Phe electro-modelling procedure was used to deter-
mine the actual therual resistance of some tyrical
blade root designs and the results are given in Table 2.

It is concluded that if axial heat leakage may be
neglected the temperature fields in the zone of the
blade roots may be detemmined by weans of electrical
paper models. The method is simple and the resulss are
in good agreement vith those of thermal experiment. e
procedure can also be used to study the influence of
such factors as the rate of supply or removal of heat,
the type of joint, or The operating conditions on tiae
temperature field of the disc.

Wnen axial lcakage of heat in the zone oi ihe roots
cannot be neglected, data obtained from an electrical
model for tvhe radial thermal resistance makes ii
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ASSOCIATION:

AVAITABIE:
card 8/8

Investigation of the temperature flelds in the roots
of the working blades of turbines usinﬁbelectrical
models. (Cont.) %6-T-4/25

possible to-replace the region of the root joint by a
ring of-‘equivelent resistance and dimensions. The
method described by Kndrnschild may then be used to
determine the temperature field of a disc of this ¥ind.
Phere are 5 figures, 2 tables and 8 references, 6 of
which are Slavic.

Institute of Themmal Engineering of the Ac.Sc. of the
Ukrainian SSSR. (Institut Teplocneipetiki AN USSR)
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SHVETS, 1.T.; [Shvets',.I.T.]; DYBAN, Ye. P,

Developing methods for engineering calculations involved in the

cooling of turbine rotors., Nauk. zap, Kyiv. un. 16 no.16:43-50

'57. (MIRA 13:3)
(‘I'urbinea)
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24(8);26(1) PHASE I BOOK EXPLOITATION s0v/1982

Shvets, Ivan Trofimovich, and Yevgenly Pavlovich Dyban

- Opredeleniye temperaturnogo polya okhlazhdayemogo oblopachennogo turbinnogo
disks (Determining the Temperature Field of Cooled Turbinme Rotors) Kiyev,
Tzd-vo AN USSR, 1958. 75 p. 2,000 copies printed.

Sponsoring Agency: Akademiya nauk Ukrainskoy SSR. Imstitut tegjloenergetiki.

Resp. Ed.: M.A. Kondak, Doctor of Technical Sciences; Ed. of Publishing House:
I.V. Kisina; Tech., Bd.: I.D. Milekhin.

PURPOSE: This book is intended for engineers and scientific personnel concerned
with turbine design and may also be of use to students of aeronautical and
power engineering vuzes preparing diplomae projects.

COVERAGE: The book presents the results of theoretical and experimental investi-
gations on heat exchange &nd cooling of turbine rotor disks performed at the
Institut teploenergetiki, AN USSR Heat-Fower BEngineering Institute, Academy of
Sciences, Ukrainian SSR. A method of electrothermal analogy permitting a simple

Card 1/
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' Determining the Temperature Fleld of (Cont. ) S0v/1982

and sufficiently exact solution of two-dimensional problems of heat conductivity
is presented. The effects of temperature fields during initial heating on the
state of stress of an intensively cooled disk are analyzed as are the bases for
hydraulic calculation of cooling systems. The book contains data necessary for
engineering calculations of the temperature fields of cooled turbine digks
based mainly on test results obtained by the authors in the heat-engine 1ab-
oratory of the Heat-Power Engineering Institute, UkrSSR. Tn analyzing
problems connected with the determination of the temperature fleld of a disk
cooled by a radfal blower, this book uses the material from a dissertation by
Candidate 0.A. Gerashchenko. Candidate of Technical Sciences N.M. Kondak
participated in the analysis of results of an experimental study of heat ex-
change in the slit channels between the blade roots, in the construction of the
test setup, and in performing the tests. There are 32 references: 28 Soviet,

3 English, and 1 German.

TABLE OF CONTENTS:
Preface 3
Stendard Symbols 5

Card 2/}
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SHVETS, Ivan Trofimovich; DIBAN, Tu.P.,: ¥eHdHexti fiauk, otvired:{ ™
REMENBIK,.T.K,, red.izd-va; YEPIMOVA, M,I., tekhn.red,

[Gas-turbine units] Gaszoturbinnys ustanovki. Kisv, Izd-vo
Akad,nsuk Ukr,SSR, 1958, 122 p, . (MIRA 12:2)
(Gas turbines)
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AUTHORS: Grigorenko, Ya. il, and Isakhanov, G.V, 24-2-27/28

TITLE: Scientific Conference on the strength of elenments of
turbo-machinery at elevated temperaturec. (Nauchnoye
soveshchaniye po voprosam prochnosti elenientov
turbomashin pri vysokikh temperaturakh).

PHRIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Takhnicheskiih
Hauk, 1958, No.2, DPP. 165-167 (USSR).

ABSTRACT: A scicentific conference was held in Kiev between
September 28 snd October 2, 1957 on problaens of atrength

of elements of turbo-machinery ot elevated yemperaturcs
which was convened by the Institute of lletallo-Ceramics
and Special Alloys (Institut Metallokeramildd 1
Spetssplavov), the Institute of Structural lechanics
(Institut Stroitel'noy Mekhaniki) and the Institute
of Thermal Power (Institut Teploenergetiki Akadeunii Nauk
Ukrainskoy SSR) of the Ac.Sc., Ukrsinian SSSR. About 200
people participated representing scientific and teaching
ectablishments and works of Moscow, Leninzrad, Kiev,
Kharkov, Minsk, Kuybyshev, etc, 1In his opening addrese,
Corresponding Member of the Ac.Sc. Ukraine I. N. Frantsevich
pointed out the importance of the problex of high

card 1/9 temperature strength of components of turbo-machinery.
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24-2-27/28
Scientific Conference on the strensth of elements of turto-
machinery at elevated temperatures,

A nunber of papers were read relatin; to fhe theory of
heat conductivity and thermo-elasticity. In his paper
"Investigation of the temperature fields in turbine rotors"
Ye, P, Dyben reported on the theoretical and experimental
Investigations of the steady state and the non-steady
state thermo-conductivity in turbine rotors of various
desipns including investigations on concrete specimens
of rotors produced by the Kirov and Neva Works, the
"Bkonomayzer" Works and others, carried out at the
Institute of Thermal Power, Ukrainian Ac.Sc., In sbtudying
the temperature fields they used the method of laboratory
investigation of non-steady state thermal conductivity
by means of high frequency heatin;, the method of
eclectro-thernal analogy by wmeans of "I[A A" equipment ete,
They obtained a solution of the problem of non-steady
state thermal conductivity of a hollow cylinder of
finite length with a relatively peneral law of the
changes of the temperature and the heat transfer
coefficients, The Institute, jointly with the Bxperimental
Gas Turbine Construction Works, developed u method of
Card 2/9 cooling the discs by blowing cooling air through the
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Scientific Conference on the strength of elements of turbo-
machinery at elevated temperatures.

Card 3/9

2L-2-27/28

asgenbly gaps of the taile of the rotat 1lodes

In his paper "Investigation of the Therne tracses in
Turbine Rotors"™ A, D. Kovalenko described rcsulte of
investigations in the field of thermo-clasticity carried
out by the Institute of Structural Mechrnics, Ukrainian
Ac,Sc,, the Kiev State University, the Kiev Pelytechnical
Institute and the Institute of Thermul Power, Ukrainian
Ac.Sc. In these studies the following were investigated:
problei of the plane stress state of = disc of variable
thickness in the case of a cyclically symmetricsal
temperature field, problﬂJ of complex bending of & disc
in the case of an axis ymuetrlpul tomper . .ve field and
a variable modulus of elasticity, an axis—byndct11C¢l
problem of thermo-elasticity for = thick walled cylinder
for various lawvis of changes of the tenperabure and of the
modulus of elasticity along the radius anl alon:; the
generatrix, etc, In the investigations striln gauges
were usged and also electric Aouclleo and computing
mechanismns, Furthermore, a method wag developed of
calculating a rotor of a two-stage aviation gas turbine
considering it as a non-uniformly heated and rotating

e
4

tT) .

U) %2
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24-2-27/28
Scientific conference on the stren;th of elcnents of turbo-
machinery at elevated temperatures,

system in which the following elewents operate jointly:

discs, shells and ring-shaped rods,

In his paper "Certain Methods of Solving the Axis-

Symmetrical Problem of the Theory of Elasticity Taking

Into Consideration Mass Forces and the Temperature"

E., S, Umanskiy elucidated an approximate method of

calculation of the stress state,

The paper of V. I. Danilovskiy (Mechanics Institute,

Ac,Sc, USSR) was devoted to calculating the teaperature

fields in thin shells,

The paper of A, I, Veynik (Power Institute, Ac.Sc, Byelo-

Russia) was devoted to an approximate method of solving

the problem of thermo-conductivity in solid bodies.

The paper "Temperature Stresses in Thin Walled Structures"

by I. A, Birger and B, ¥, Shor dealt with the

investigations carried out by TsIAM on the thermal stresses

in rods, taking into consideration variable elasticity

paraneters and also with the stress state of thin walled

naturally twisted rods which are subjected to the effect

of external forces and non-uniform heating,

In the paper "Temperature Stresses in Eleients of Gas
Card 4/9 Turbines Under Conditions of Non-steady State Thermal
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24-2-27/28
Sclentific conference on the strenzgth of elements of turbo-
machinery at elevated temperatures.,

Regimes" A, G, Kostyuk (MEI) considered the method of

approximate sclution of the problem of the non-steady

state temperature field in which the component is

considered as a semi-infinite body during the initial

instant of heating,

In his paper "Temperature Stresses in the Runner Blades

and Discs” N, N. Malinin (MVTU) described enginsering

methods of calculating the thermal stresses in discs

with variable elasticity parameters,

The pupers of Ya, S, Podstrigach (Instilute of Mechanical

Engineering and Automation, Ukrainian Ac.Sc,, L'vov)

and of L, G, Fridman (Kuybyshev) dealt with lnvestigations

of the temperature stresses in thin walled structures

particularly in bodies of aviation engines,

P. S. Kuratov (TsKTI) and Ye. M. Molchanov (VTI)

reported on complex investigations of the temperature

fields the stress state and the thernal fatigue of the

rotors of definite turbines,

In his paper "Experimental Investigation of the Temperature

Stresses in Fully Forged Rotors" G, A. Rayer reported on
Card 5/9 experimental investigations carried out at the Neva
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Scientific Conference on the strenzth of elements of turbo-
machinery at elevated temperatures,

Engineering Works imeni Lenin (Leningrad).

The representative of the Leningrad Metal Works,

Engineer I. N, Shibalov conveyed information on the tests
of equipment for heating individual elements of the
BT-25-4 turbine during starting,

The second part of the conference was devoted to
- problems of the constructional strength of elements
on turbo-machinery at elevated temperatures, -
In his paper "Work of the Institute of Metalloceranics
and Special Alloys Ukrainian Ac,Se, in the Field of
High Temperature S%rength" G. 8, Pisarenko described
certain results obtained by the team of the Strength
Division of the Institute as regards the development of
new methods and test equipment for studying the mechanical
characteristics of highotamperature naterials at
temperatures up to 150070, for high temperaturs static
iloceramic waterials and of
components and also certain rosultes of investigations
relating to disslpation of onergy in heat resistant
materinls at nownal and at elevated teaperatures,
Oard €/9 The paper of G. 8, Brokhin, A, B, Platov and A.I.Baranov
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Scientific Conference on the strength of elements of turbo-~
machinery at clevated temperatures,

Card 7/9
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"Technique of High Temperature Teste Applied by VNIITS"

and that of Ye, N. German (VIAM) "On Certain New Methods
of Testing High Temperature Metallocersmic Materials" and
the peper of V, Z. Tseytlin, M, A, Filatova2 A,V .Ryabchenkov
and A, I, Maksimov (TsNIITMASH) "Long Duration and Fatigue
Strength in Air and in Gaseous Media of g Nickel-Chromium
Alloy Used for Transportation (Gas) Turbires" were all
devoted to the study of high temperature materizls,

The results of natural investigations of elements of
turbo-machinery were dealt with in papers presented by

the personnel of TsKII imeni Polzunov,

N. N, Kelinovskiy (NII) dealt with the resulte of
investigation of the carrying capacity and the long
duration strength of specimens of gas turbine discs of a
new design and a conmplicated configuration under
conditions similar to the operating conditions, The
author described the features of the heating system and

of the damping equipment which ensures the possibility

of long duration tests of natural discs by means of racing
at a high temperature until disruption occurs and he also

{

considered the defor&ations of a disc in the cage of long
{
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2n-2-27/28
Scientific Cornference on the strength of elements of turbo-
. machinery at elevated temperatures.

sts

duration disruptié%é the character of the disruption
of the projections provided for fixing the discs and
the character is described of the naterial of the disc
before and after fracture, In his paper "Fatigue
Testing of Turbine Blades and Materials at lormal ar
at Elevated Temperatures" I, I, Papchenko (TsKTI) dealt
with the method developed by TsKTI for generating blade
oscillations permitting creation of loads of various
magnitudes and frequencies at the naturzl oscillation
frequencies, giving cone of the results of the investi-
gations,
In her paper "On the Evaluation of the Long Duration
Strength of Components of Gas Turbines Taking Into
Consideration Variable Stresses and Temperatures”
Ye., I. Rusanova (NII) considered the conditions of
disruption and the possibility of reducing the problem
to the usually applied evaluation, assuning a constant
temperature and constent stresses.
The paper of M. Yu, Bal'shin (Institute of detalluryy,
Ac.Sc. USSR imeni A, A, Baykov) wvias devoted to
investigating the strength, the mechanism of sintering

cerd 8/9 and the creep in relation to the thermal properties of
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24-2-27/28
Scientific Conference on the strength of elemznts of turto-
machinery at elevated temperatures.

the materials,
V. V. Kuleshov (VVIA imeni N, Ye. Zhukovskiy) described
the application of the method of finite differences to
calculating the strength and profilin:g of non-uniforaly
heated discs which operate in the elastic ranse, under
conditions of creep and under conditions of plastic
deformation,
G. Ye. Krumel' and A. G. Prokopenko (ILPI and YuZhORGRES)
reported on the method of starting larye thermal powver
equipnent and V, I. Tseytlin reported "Own the Selection
of Optimum Tooth Dimensions',
For improving further the methode of caolculation of the
strength of individual elements of turbo-machinery at
elevated temperatures, the members of the conference
recomnmended that theoretical and experiuentzl investi-
gations should be extended on heat erchanze in the
components of turbires as well asg on the strese state
Card 9/9 of these elenents under conditions of non-steady state
heat exchange.
(Note: This is a complete translation).

AVAITLABLE: ILibrary of Congress,
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SHVETS, I-To: GEBASHCHENKO, OOA‘; DYBAH. YB.P-
Investigating temparatur'émfi;l:is in the bands of turbine runners
by electrothermal analogy. Trudy Inst. tepl. AN URSR no.14:3-19

158, (MIRA 12:4)
(Stean turbines) (Temperature)
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'26(1) PHASE I BOOK EXPLOITATION SoV/2684

Shvets, Ivan Trofimovich, and Yevgeniy Pavlovich Dyban

Vozdushnoye okhlazhdeniye rotorov gazovykh turbin (Air Cooling of
Gas-turbine Rotors) Kiyev, Izd-vo Kiyevskogo universiteta, 1959.
349 p. 5,000‘copies printed.

Sponsoring Agehcy: Kiyevskiy gosudarstvennyy universitet.
Ed.: Ye. L., Orlik; Tech., Ed.: T. IL. Khokhanovskaya.

PURPOSE: This book is intended for engineers and scientific
workers in the field of steam-and gas-turbine construction.,
It may also be used by students of advanced courses related to
this field.

COVERAGE: The book contains results of experimental and theoretical
investigation of air cooling of gas turbines, and gives engine-
ering methods of calculating the most frequently used systems of
air cooling of gas-turbine rotors. Results of work on the de-
termination of boundary conditions of heat transfer in bladed

Card 1/5
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Air Cooling of Gas-turbine Rotors S0V/2684 -

rotors and approximate solutions of the equation of heat
conductivity for blades and disks are discussed. This research
was conducted by the authors at the Heat “ower Institute of the
USSR Academy of Sciences, and at the Kiyev State University
imeni T. G. Shevchenko., The authors also used results of other
investigations reported in Soviet and foreign literature. Chap-
ter One was written by Candidate of Technical Sciences G. F.
Selyavin; Chapter Twelve was written by Candidate of Physical
and Mathematic Sciences I. A. Motovilovets. The authors thank
Engineers Ye. A, Zyukov and K. A. Bogachuk-Kozachuk. There are
140 references: 84 Soviet, 35 English, 19 German and 2 French.

TABLE OF CONTENTS:

Preface 3
Introduction 5
SECTION I.
Ch. 1. Influence of the Initial Temperature of the Working Medium
on the Efficiency of Turbine Units 11
Card 2/5

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

2-’#(—6') /Ol"l‘OOU
AUTHORS:

67815
50V/143-60-1-12/21

Shvets, I.T., Academician of the AS UkrSSR;

Ye.P., Selyavin, G.F., Stradomskivy. %.V., Candai-

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/5

datés of Technical Sciences

Experimental Determination of the Coefficients of
Hydraulic Resistance®for Apertures in Revolving

Discs

Izvestiya vysshikh uchkebnyikh zavedeniy: Bnergetika,

1960, dr 1, pp 89 - 99 (USSR) vr/

This is a description of a series of experiments
carried out on special apparatus (Figure 1) in the
Thermal Power Engineering Institute AS UkrSSR o

determine the influence of rotation on the hydrau-
lic resistance of separate parts of the cooling
system in gas turbine rotors# A series of formulae
is used to determine coefficients; the consumption
coefficient, i.e. the ratio of the actual gas rate
through the aperture G to the rate with isoentropic
flow Go’ is expressed by
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stance for Apertures in Revolving Discs

Card 2/5

e (1)

The cylindrical apertures used in the first series
of experiments had sharp inlet and outlet edges,
constant length of 24.15 mm and the fellowing dia-
meters: 45 5.3; 6.5; 8; 10; 11.5; 15,27 14.35 20
and 25 mm, which corresponds to a change in the
relative depth 1/d from 6.04 to 0.96 and embraces
the whole potential range of aperture sizes for
supplying cooling air in gas turbines. The formu-
lae for determining the coefficient of inlet and
outlet resistance are

APPROVED FOR RELEASE: 08/22/2000
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30V/143-50-1-12/21

Experimental Determination of the Coefficients of Hydraulic Resi-
stance for Apertures in Revolving Discs

C (- 22 (140.32K_+0.89K2+0.037K7+0. 17K-0. 043K +0. 025k5)
! % o o} ¢} 0 0 0 0
| (12)
and "f/

g - %—— (1+0.6K+0.081K"-0.0024K>+0. 000016K™) (12a)
o]

The parameter K characterizes change in the condi-
tions governing the flow of the current through
apertures in the disc during rotation:

K=t =2 (6)

Card 3/5 where u is the peripheral speed on the sxis of the

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

Experimental Determination of the Coefficients of Hydraulic Resi-
stance for Apertures in Revolving Discs

Card 4/5

67815

50V/143-60-1-12/21

apertures; ¢ - mean outlet speed in the aperture.

KO=}\4\. K (10)

The authors conclude that, when the ratio of the
speed of rotation to the mean outlet speed in the
aperture is large (u/c = 2.5 app.), the consumption
coefficient for apertures with shary inlet edges b4//
diminishes by about 6 times. ‘When the ratio u/c

is above 4 the influence of the shape of the inlet
edges may be disregarded. Rounding off the outlet
edges has no practical effect on conditions sovern—
ing air flow through the apertures in rotating
discs. The consumption coefficient for square
apertures is near that for cylindrical channels
(given similar hydraulic radii). The relative
depth of the aperture, if the ratio is between
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Experimental Determination of the Coefficients of Hydraulic Resi-
stance for Apertures in Revolving Discs

0,96<1<6.O4, has no practical effect on the re-
lationghip of the consumption coefficient to ro-
tation. With the aid of experimental data the
authors established the empirical relationships
of the consumption and hydraulic resistance coeffi-
cients to K and K barumeters. These are true for
a disc rotating if a housing where the relative LT//
axial clearance between the disc and the housing
is greater than l.5. Much detailed information
on the experiments is included. A correction slip
at the end of the volume states that the readings
along the axis of the ordinates in Figure 5 should
be 0.2; 0.3; 0.4; 0.5; 0.65 0.7. There are
5 graphs, 1 diagram, 1 set of a graph and a dia-~
gram and 2 Soviet references.

ASSOCIATION: Institut teploenergetiki AN USSR (Thermal Power
Bngineering Institute AS UkrSSR)

SUBMITTED: September 4, 1959
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AUTHORS Shvets!, I.T.; Academician of the AS UkrS3R; -Dyban, Ye.P,: Seiva-
vin, G.F.; Stradoms'kyy, M.V.; Rudkin, S.K.; Mel'nyk, V.P.

TITLE: Influence of Initial Disturbances on the Develcpment of Turbulent

StreamlConditions When Air Moves Through Tubes |

PERIODICAL: Dopovidi Akademiyl nauk Ukrayindkoyi Radyans'koyi Sotsialistychnoyi
Respubliky, 1960, No. 2, pp. 173 - 176

TEXT: This paper presents the results of experiments studying the nature
of velocity pulsations in a tube with various rates of artificially-created tur-
bulences of the air stream and their effect on the hydraulic resistance. The
following conclusions were drawn: allowances should be made for the initial tur-
bulences of stream when calculating heat transfer and hydraulic resistance for a
fluid moving through relatively short tubes. Effects of artificial turbulences
are particularly great at the transition stage. Initial disturbances die away
within relatively short length of tubes, these lengths being dependent on the
magnitude of initial turbulence and the Reynolds number. Initial disturbances
do effect the value of the coefficient of hydraulic resistance within the range
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Influence of Initial Disturbances on the Development of Turbulent Stream Condi-
tions When Air Moves Through Tubes

of Reynolds numbers from 2,000 - 5,000; at higher values thereof their effect
on the stream passing through a tube (having a length of 80 diameters) is within
the limits of the measurement error. The experimental stand included a 4,000 mm
long round tube having a 51 mm inner diameter. Initial disturbances were created
with the help of perforated disks of of 3 - 5 and 10 mm in diameter, installed in
the intake tube section. Pulsations were measured and recorded by an 3TA-SA
(ETA-5A) electric thermoanemometer, at Reynolds numbers from 700 to 10,000, P4g-
ure 1 shows oscillograms giving the dependence of velocity pulsations in the in-
take area on the Reynolds numbers (disk with 3 mm perforations, coefficient of
clogging B = 0.18). Figure 2 gives the range of critical Reynolds numbers, Fig-
ure 3 shows the dependence of the relative axial pulsation on the coefficient of
clogging. Figure 4 shows how the average relative velocity pulsations change a-
long the length of a tube with a 10 mm perforated disk. There are L figures,
ASSCCIATION: Instytut teploenergetyky AN UkrRSR (Institute of Heat Power Engi-

neering of the AS UkrSSR)
SUBMITTED: October 1, 1950
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5/124/62/000/006/013/023

D23%4/D308
AUTHORS : $hvets', I. T., Dyba E. P., Stradoms'kyy, M. V.
and Selyavin, G. F. ’
AR TION Determining flow rate coefficienits of rotating
cnannels
PaRIVDIC.. Referativnyy zhurnal, ilekhanika, no. o, 1962, 34-%5,

abstract 6B209 (Zb. prats'. In-t teploenerh. AN URSR,
1960, no. 18, 16-27)

puy@:  Thae paper is devoted to the description of results and an
experimental investigation of the coefficients-of flow rate and
hrdraulic resistance of rotating channels with application to
<irbines. The authors give the diagram of the experimental instal-
1ation with the apparatus, the method of data processing and the ) //
resuits of the experiments carried out by them, which show a con- '
siderable influence of the ratio of circumferential velocity of

tne channel center and the mean flow-rate velocity of gas in the
channel on the flow rate coefficient and the resistance. Empirical
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APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

o 5/124/62,/000/006,/013/023
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formulas are given for determining the flow rate coefficient and

tne coefficient of resistance. / Abstrdcter's note: Complete
transiation. /
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SHVETS, I.T. [Shvets', I.T.}; DYBAN, Ye,P, [Dyban, IE.P.]; SELYAVIN, G,F,
fSeliavin, H.F.1: STRADOMSKIY, M.V. [Stradoms'kyi, M.V.]; RUDEKIL,

S.K.; MEL'NIK, V.P. [Mel'nyk, V.P.]

Effect of initial disturbances on the develophent of turbulemt flow
of air~through pipes. 2Zbir. prats! Inst. tepl. AN URSR no, 20:3-15
(MIRA 14:4)

160.
(Pipe-=Fluid dynamics)
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[0.2000 4189/4029
AUTHORS: Shvets; I. T.; Academician of the AS UkrSSR; Dyban. Ye. P.;
Selyavin, G. F.; Stradomskiy, M. V.; Candidates of Technical
Sciences
TITLE: Experimental Investigation of the Influence of Initial Pertur-

bations Upon the Development of the Turbulent-Flow Condition
PERIODICAL: Energetika, 1960, Vol. 3, No. 8, pp. 102--109.

TEXT: The paper presents the results of the investigation, carried
out in 1958-1959, on the influence of initial perturbations upon the de-
velopment of axial velocity pulsations in an isothermic flow and on their
influence upon the value of the hydraulic resistance coefficient in short
tubes. The tests were carried out in a drawn tube, 50 mm in diameter,

80 diameters long, linked through a system of dampers to a compressed air
main. The axial velocity pulsations were measuraed by the 3TA 5A {ETA-54)
apparatus designed by the VEI im. V. I. Lenina (All-Union Institute of
Power Engineering imeni V. I. Lenin). The tests indicated that the levsl
of initial perturbances influences the development intensity of the
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Experimental Investigation of the Influence of Initial Perturbations Upon
the Development of the Turbulent-~Flow Condition

turbulent flow. The higher the initial level in tubes shorter than 80 dia-
meters, the sooner the laminar flow ends and the hydrodynamic stabilization
of the flow ensues. A substantial influence of the level of initial per-
turbances upon the value of the hydraulic resistance coefficient was found
for Reynolds numbers from 1,800 to 5,000, This influencs was within the
measurement errors for higher Reynolds numbers in tubes longer than 80 dia-
meters. There are 3 sets of oscillograms, 3 graphs and 2 Soviet references.

ASSOCIATION: Kiyevskiy universitet imeni T. G. Shevchenko Institut teple-
energetiki AN UkrSSR (Kiyev University imeni T. G. Shevehenko
Insitute of Heat Engineering of the AS UkrSSR)

SUBMITTED:  March 18, 1960 A
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DYBAN, E. P., STRADOMSKIY, M. V., EPIK, E. Y., and SHVETS, Y. T.
"Experimentel investigation of Flow Turbulence on Heat Transfer
at Air Motion in Tubes,"

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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YEREMENKO, Aleksandr Semenovna; VIROZUB, Ivan Yemel'ya_novich;’ GOI".BATH,
Yuriy Pavlovich; MIRONENKO, Ivan Lazarevich; FilOGZNEC, Anna
Petrovna; DYBAH, Ye.P,, kand. tekhn, nauk, retsenzent;

TITOVA, N.K., red, izd-va; LIEERMAN, T..., tekhn. red.

[Experimental investigation of the aserodynamics of axial-flow
turbomachines] Metody eksperimental'ncgo issledovaniia aerodi-
namiki osevykh turbomashin, Kiev, Izd-vo Akad. nauk USSR, 1961,
129 p. (MIRA 15:5)
(Turbomachines~~Aerodynamics)

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

$/021/61/000/006/012/012
D215/D304

AUTHORS: Shvets', I.T., Member of AS UkrSSR, Dyban, Ye.P.,
Stradoms'kyy, M.V., Rudkin, S.K., and Epik, E.Ya.

TITLE: Investigating radial components of velocity pulsation
during the motion of air in short »ipes

PERIODICAL: Akademiya nauk Ukrayins'koyi KSR. Dopovidi, no. 5,
1y61, 644 - 648

TEXT: The ratio of these pulsations to mean velocity is usually
considered as degree of turbulence (the so-called Karman number)
where \/(W;E) is the mean square value of the radial component of

velocity pulsation, v, the meen velocity of streaming, with res- J/

pect to the cross sectlion of the pipe. The cxreriments were made on

a seamless, hydraulically smooth pipe with inner diameter of 51 and —
length of 400u mm. %0 increase initial disturbances, speeial tur-
bulizators were put pefore the pipe, in the form of perforated pla-
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Investigating radial components ... D215/D304

tes and gratings having different diameterc . <penings and diffc-
rent coefficients B (ratio of free passage ' .al area). Measurec-
ments of magnitude of the rulaations were = . occording to the
thermoanemometric method with the aid of ET. %. s2t of instrumen:s.

The sensitive element was a V-shaped pickup -crrecied with two =4-
Jacent arms of the measuring bridge. Pulsat:i rn: were measured =zt
seven longitudinal sections of the pipe and =7 =even points within
each section. The type of variation shown hLeore was found to be va-
1id for ell turbulizators, without any excerii:n, also for a stream
of air in a pipe without artifieial disturb:ac:s. It can be assu-
med that the part of the pipe where the radial component of velo-
city pulsation is variable, is the zone of I, irodynamical stebili-
zation of the.stream. The relative length o: ti:is zone depends on
geometrical characteristics of the turbulizst:or. Practically orly
one turbulizator among those tested had corrs::onding zone of sta-
bilization longer than 30 diameters. Two otier turbulizators were
intended for calming and are not considered. TLe value of Kr ecan
be found, with possible error up to 10 %, from
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_ 210
KI'se:r - Reo'5 (2)
(Kr is the mean value of Kr with respect to cross section of the

ser
pipe). The absolute value of the radial component of pulsation is

\/ %% = 6,45 + 107* Re®°5, (3)

The attempt to find an empirical formula for the radial component
of pulsation with respect to the length of stabilization zone has
failed. The authors find that the determination of the radial com-
ponent of pulsation alone is insufficient for the characterization
of the stream in the initial zone of the pipe. There are 3 f¥gures,

ASSOCIATION: Instytut tepldenerhetyky AN URSR (Institute of Heat-
power Engineering, AS UkrSSR)

SUBMITTED: February 1, 1960
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AUTHORS : Shvets’, I.T., Member AS UkrSSR, Dyban, E.P.,
Stradoms'kyy, M.V., Rudkin, S.K., and Tpik, E.Ya.

TITLE: Effect of the level of initial disturbances or the
heat exchange intensity during turbulent air flow in
short pipes

PERIODICAL: Akademiya nauk Ukrayins'koyi RSR, Dopovidi, no. 7,
1961, 920 - 923

TEXT: In calculations involving short heat exchange surfaces it is
essential to take into account the effect of the air stream initial
turbulence on the value of heat exchange coefficients. The authors
studied the effects of pipe lengths, stream conditions and that of
initial disturbances level on heat exchange intensity in pipes less
than 80 diameters long [Abstractor‘'s note: This expression probably
means the ratio: length/diameter]. The lower pipe partition was

heated to 150°C by electricity. The temperature was measured by

Card 1/5,
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means of thermocouples and the air temperature with g specific de-
vice, also previously described. The criterial equation Nu = f(Re)
as well as the obtained experimental data proves that the physical
flow conditions along the pipe length have less effect on the Nu
value than on the heat exchange coefficient (beyond the latter sta-
bilization level), Therefore, in evaluating experimental datag --

coefficient, as well as that of the distance of the examined pipe
partition from the pipe mouth, (for local data), the coefficient
Ee was used, which is the ratio of Nusselt's number for the given
pipe part and that for part remote from the air entrance. Investi-
gation of heat exchange intensity with turbulent flow, without ar-
tificial turbulizers, proved that this intensity might be expressed
(for pipe partitions beyond the.gabilization level) by the follow-
ing equation: Nu, = 0,018 ReO<8, which is in agreement with the

well known generalization. During that kind of air flow, a laminar
flow zone existed for the whole range of the studied Re values (up
to Re = 5.104). Behind that zone a transitory zone was observed
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the length of which is inversely proportional to Re values (Fig.1).
This leads to corresponding changes in the local Nusselt's numbers.
By graphs illustrating the changes of the coefficient Ee along the
pipe length, the local Nu numbers as well as the average ones' can
be calculated (as long as parameters on the tube entrance are con-
stant). When artificial turbulence devices are used the air flow
characteristics change, but the zone of initial artificial pertur-
bations does not exceed 30 diameters of the pipe length, even for
the most effective turbulizer. As a result of increased local heat
exchange coefficient in the first pipe partition, their average va-
lues are increased along a large stretch of pipe length and are in-
versely proportional to Reynold's numbers; so the average increase
of Nusselt’s number with the most effective turbulizer (one open-
ing 10 mm in diameter, B = 0.038) was observed on the pipe length
equalling about 600 diameters when Re was equal to 5.10%, but on a
length of 75 diameters only when Re = 1,5¢10°, It follows that for
evaluation of heat exchange data in the entrance part of a pipe
heated by an air flow with natural as well as artificial turbulen-
ce it is necessary to make a correction on the pipe length: Ee =
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Nu/Nu_. There are 3 figures and 3 references: 2 Soviet-bloc andil
non-58viet-bloc,

ASSOCIATION: Institut teploenergetiki AN URSR (Institute of Thermo-
energetics AS UkrSSR)

SUBMITTED: February 1, 1961
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SHVETS, I.T. [Shvets', I.T.], akademik; DYBAN, Ye,P. {Iyban, IE.F.l;
KHAVIN, V.Yu,

Experimental study of heat exchange in labyrinth puackings of
gas turbines, Dop. AN URSR no.10:1332-1336 '62,

(MIRA 1834)
1. Institut teploenergetiki AN UkrSSR.,
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KOZACHUK~BOGACHUK, K.A. [Kozachuk.-Bohachuk, 0.A.]

Study of heat exchange in the flow of air in diffusers and nozzles,
Dop. AN URSR no.9:1203-1206 162, (MIRA 1834)

1, Institut teplosnsrgetiki AN UkrSSR. 2, AN UkrSSR (fcr Shvets)
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ROFYTOV, V,F,, doktor tekhn, nauk, otv, red,; VESELOV, V.V,,
kand, khim. nauk, red.; YERINOV, A,Ye., kand. tekhn. nauk,
red,; TTSHCHENKO, A.T,, kand, tekhn. nauk, red.; DASHEVSKIY,
L.N., kand., tekhn, nauk, red,; CHEGLIKOV, A.T,, kamd. tekhn.
nauk, red, SIGAL, I.Ya., kand. tekhn. nauk, red,;
SEMENKOVSKAYA, P,T., kand. tekhn. nauk, red.; YEREMENKO, A.S.,
kand. tekhn. nauk, red.; DYBAN, Ye.P,, kand. tekhn. nauk, red.;
FEDOiOV, V.I., kand, tekhn, ‘néuk; red.; POL'SKIY, N.I., kand.
fiz,-mat, nauk, red.

[Transactions of the Secord Heat Engineering Conference of
Young Research Workers] Trudy vtoroi teplotekhnicheskoi kon~-
ferentsil molodykh issledovatelei, Kiev, Izd-vo AN USSR, 1963.
278 p. (MIRA 17:6)

1. Teplotekhnicheskaya konferentsiya molodykh issledovateley,
2, 1963. 2. Chlen~korrespondent AN Ukr.SSR (for Kopytov).
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SHVETS, I.T, (Kiyev); DYBAN, Ye.P, (Kiyev)

Development and study of gas turbine air cooling systems.

Izv, AN SSSR, Energ. i transp. no.6:747-758 K-D 163,
(MIRA 17:1)
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Heat transfer in the labyrinth glands of turbine wheels, Energomasi:ino-
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SHVETS, I.T., kand. tekhn. nauk, red,; SHCHEGOLEV, G.M.,
kand. tekhn. nsuk, red.; SHCHERBAN', A.N., akademik,
red.; SYTNIK, H.K., red. :

[Thermophysics and heat engineering] Teplofizika i teplo—~
tekhnika. Kiev, Naukova dumka, 1964. 339 p.
(MIRA 18:1)

1. Akademiya nauk URSR, Kiev. Instytut tekhnichnoy teplo-
fizyky. 2. Institut tekhnicheskoy teplofiziki AN Ukr.SER,
Kiev (for Dorfman, Dyban, Nazarchuk, Tolubinskiy,
Shchegolev). 3, Kiyevskiy tekhnologicheskiy institut pi-
shchevoy promyshlemnosti (for Dushchenko, Pavlovich).
L. Wivevally politekhnicheskiy institut (for Ornatskiy).

(Continued on next card)
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 AUTHORS: Shvets, I, T, (Acedemdcian AN UkrSSR); Dyban, Ye, P. (Candidate of
+ technicel sciences); Stradomsidy, M. V. (Candidate of technical sciences);
, Ousak, Ya, M. (Engineer); Zatkovekskiy, 8. N.; Klimenko, V. N.3 Nasybullina,

Ao A.; Chepaskina, S. M. | '7,{.“:
ORG: none ' ' ) ;

TITLE: Development and investigation of the air cooling system for the high- @
| pressure turbine rotor of GI-6-750 TMZ

SOURCE: Energomashinostroyeniye, no. 10, 1965, 2225

TOPIC TAGS: turbine, turbine co_dling, gas turbine, blade cooling/ 0T-6-750 gas
turbine ' o '

; ABSTRACT: In conjunction with the development of gas turbine GT-6-750 (initial
| gas temperature 750C, pres 5.8 kg/cm?), several air cooling systems for the
: high-pressure turbine mtom:re designed and tested at the Ural Turbine Factory

and Institute of Heat Physics of the AN UkrSSR (Ural!siiy turbomotornyy saved 1

 Institute tekhnicheskoy teplofisili AN UkrSSR). The development of the final = |8
ey ... UDG: 621.L38162-71.001.5 =— N
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. cooling system shown in Fig. 1 is discussed and the temperature distributions at
‘ tha blade roots and in the turbine wheel are graphically presented for cooling P
air flows of 0.9 and Q.73 kg/sec respectively (0.73 kg/sec represents 1.7% of the

i total gas flow). The values of local cooling air pressure, temperaturs, flow rate,

. and heat transfer coefficient at the 16 locations in Fig. 1 are tabulated. It :

. was found that the cooling system maintained all metal temperatures below 410C
(at 0.73 kg/sec) and calculations show that the cooling flow can be further reduced
10 Ooli==0.45 kg/aec without dangercus temperatures, With such a cooling syatem, |
perlitic steels can be used with gas temperatures of up to 900C. The experiments !
confirmed the accuracy of previously proposed methods for calculating the cooling :
systen parameters (Ye., P, Dyban, Issledovaniye sistem vozdushnogo okhlazhdeniya |
rotorov gasovykh turbin, Avtoreferat dissertatsii, LPI im, M, 1. K% 196L) .
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SIS PR A

" Fige 1o Cooling systea for-
GT=~6=750 gas turbine rotor,

Orig. art. hass 1 table and Iy figures, : :
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AUTHOR: Shvets, I. T.; Dy¥*ban, Zg;ﬂg;,,,

TITLE: Heat exchange through a contact of plane metallic surfaces
*

|
t
SOURCE: Inzhenerno-fizicheskiy zhurnsl, no. 3, 1964, 3-9 !
TOPIC TAGS: Heat exchange, heat transfer, metal coantact, nicrogeocmetry ‘

i

: - ABSTRACT: The laws governing contact heat transfer between two plane metallic ,
! surfaces sre analyzed theoretically and the results are presented. On the basgis -:
of recent concepts of microgeometry, sn attempt was made to derive an equation
governing such transfer. Heat flowing through the contact may be represented as

heat passing through portions of direct contact and heat passing through the
interlayers between the microroughnesses and waves present on the surfaces of the

two parts. The relation between the area of direct contact and the compression - e
. force is assumed to be governed by the pover lew, the exponent and constant co-
efficient of which are found from experimental data. The dependence of the direct,
contact srea on strain is determined with the ald of the curve of a supporting

=
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surface. The criterial equation obtained theoretically is in good agreement
. 1 with experimental results coducted earlier and with the data of other authors.
. i Orig. art. has 2 figures.

ASSOCTATION: Institut teploenergetiki, AN UkrSSR, Kiev (Institute of Heat and

| Power Engineering, AN UkrSSR) , ;
SUBMITTED: 220ct63 DATE ACQ: 2THavbl  ENCL: 00
SUB CODE: PH © N REF SOV: 011 ) OTHER: 003
.t e ’/ . ) L7
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-
P i e
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. R
AUTHOR;: Dyban, Ye. P.{Candidate of technical sciences); Stradomskiy, Y. Vi !
' Khavin, V.Yu.; Shvets,; L. T.(Academician Al UxrSSR); Kurosh, ¥, B, (=egizeer)

';"TITLE: Experimental mvgéifgation of the GT-6-750 turbine cooling system

SOURCE: Teploenérgetika. no. 10, 1965, 47-51

- TOPIC TAGS: turbine design, hydraulics, turbine cooling, thermodynamics/
- GT-6-1750 turbine .. . . - /)‘(r
" ABSTRACT: The newly developed cooling system for the rotor of a GT-6-750
. high pressure turbine was investigated. Six tests were made on the temperature
. gtate of the rotor and 11 on the hydraulic characteristics of the cooling system. ;
. Cooling system efficiency was evaluated from measurements of metal tempera-
. ture and cooling air pressure under steady state cooling conditions. Resulis of :
" the measurements shown graphically, demonstrate that, with an overall conaumpt':-»-v- '
* jon of cooling air of 0. 86 kg/sec. and an initial gas temperature of 750C, there is
- assured a maximum temperature level not higher than 410C over the disc plates. !
This is substantially lower {by 100-1i0C) than the permissible value for heat
Credsis/tant perlitic steel type EI- 415.& With this system, the main body of heat is |
ard 1/2 —_
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- removed from the upper part of the disc plate. Thus, heating up of the main body,
- of the rotor proceeds very rapidly and steady state conditions are attained within
- #5-50 min after startup. The radial and axial temperature gradients are within
' permissible limits. - In general, the highest temperature gradients over the
t thickness of a disc amount 110C and are attained after 40 minutes from the

- start of heating. Orig, art. has: 5 figures

~ ASSOCIATION: Institut tekhnicheskoy teplofiziki AN UkrSSR (Institute of Indus=

| trial Thermophysics, AN .UkrSSI:I) ] Ural'skiy turbomotornyy zaved (Ural Turbine Motor
, Jse - .

 SUBMITTED: 00 -~ .- ENCL: 00 SUB CODE: PR
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feply to M,I,TSaplin's o-ticlo "Galculation 0?7 the eqoling of
the disk rotors of gas turbines," Energomashinoatroenie. 11
no.2147 F 165, (MIRA 18:4)
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ORG: none

welded<fotors for high power gss turbines »

¥ L 29731-66 EWP(kL/EWT(m)/T-z/EWP(w)/EWP(f)/EWP(v)/EWP(t)/ETI 1JP(c) EM/MWW/JD
i | ACCNRi ppe

012267 SOURCE CODE: UR/bllh/BS/bOO/bl1/0013/b016

Development and investigation of a system'of ailr cooling of

SOURCE&

two-sta
of 1,86

Card 1/2

TOPIC TAGS: turbine rotor, gas turbine, turbine cooling, electronic
simulation

ABSTRACT: 1In the present work, thermsl calculntion of the cooling
system was carried out on a three-dimension electris model, based on the
use of a Type EI-12 electronic integrstor, 4 disgram shows the scheme
for an electric model of a Welded double-disk rotor. Based on
experimental results, a figure ashows the temperature field for a

5

cooling of all surfaces permits the febrication of welded rotors with

Energomashinostroyeniye, no. 11, 1965, 13-16

@ rotor; the data were obtsined 65U an overall cooling air rate
kg/sec. Conclusions ere ss Tollows: 1) use of intenaive aip

UDG:  62-71,62-253.621.138
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greater rigidity and less weight; 2) use of the modelling system
proposed in the article permits development of more relisble and
efficient systems of air cooling for two- and four-state rotors for gas-
turbines; 3¥ parallel distribution of the cooling eir over the stages
allows sufficiently uniform temperature fields in all the disksa;

I4) with the proposed cooling system, use of more heat resistant material
for the vanes of the first stege permits railsing the temperature of the
gas to 850-870°; snd, 5) use of the electronic modelling alsoc makes it
possible, simply and with sufficient accuracy to determins the
temperature field of practically sny rotor, with the use of sny present
type of cooling system, Orig, art, has: L figures and 1 table.

SUB CODE: 13, O9 / SUBM DATE: none/ ORIG REF: 006/ OTH REF: 001
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inzh.; SHPET, N.G., inzh.

Study of the cooling system of a seamlessly forged drum rotcr of an
experimental gas turbine. Teploenergetika 12 no,5:26-31 My '65.
(MIRA 18:5)
1. Institut tekhnicheskoy teplofiziki AN UkrSSR i Khar tkovskiy
turbinnyy zavod imeni S.M.Kirova, 2, AN UkrSSR (forshvets),
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AUTHOR: _Dyban, Ye,P, (Candidau of technical sciences); Prokopov, V.G.j Stradomskiy, P
M.V} Shvets. T, I‘Aoademioian AN Uk1~38‘7) ’

%5
ORG:  None; ‘ 9%7 b
' 8t/
- TITLB: " Problems of hydtaulic resistance of air flow through porous media

'SOURCE: AN UkrSSR. Techeniya zh:.dkostey i gazov (Plows of liquids and gases), Kiev,
.,Naukova dumka, 1965, 7-17 .

TOPIC TAGS: porous metal, gas flosI, hyﬁraulio vésiastance, differential equat.iom,
porosity, gas viscosity, flow meter, metal povder, Reynolds numbey/ RS=100 £1ow met_g

ABSTRACT: This work is an experimental investigation of the air/f 12;146 through porous
_l media, The study is aimed at the determination of flow and hydraulic resistance coef=
ficients, and their dependence upon the state of flow and the geometrical characteris-
tics of the porous structure, A theory of similitude approach, cousidering the two bad
sic physical factors, - viscosity and inertia - leads to the diffcrential equation

dp/dL oWV 4 @.yvz '§))
suitable transformations and integration of (1) over the porous sample thicknes gives:

-e{.v o+ €.Gf/g (2) where p,p - dynamic viscosity & density
. . of the gas and: |
Card 1/2
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y ='Khv' p/(L.Gf) (3). In the above expressions: pm p; =~ Py - pres-

sure fall across sample; - average specific density of gas; g - gravity conmstiant;
Gg =y.v - filtration weig i flow; v - velocity of gas;0®{ ,®, - coefficients of visco-
sity and of inertia, The experimental apparatus consisted of a c and dry regula-~

ted -air supply with provisions for temperature‘f\"}-tessutré'fﬁnd flow tiéasurement. Low rad
tes of gas flow were measured by two F-6 gas meterspyand a rheometer in series; high
rates - by double diaphragms and a RS-100 flow metet.s%tperimental samples were disks
of steel powder, 5 mm thick and 50 mm dia. with porosities of 20.5, 37, 42.5 & 55.75%,
All samples had particles of the same shape and granulemetric distribution, The expe-
riments confirmed the theoretical expressions. For the experimental coefficients o(&(a
the following expressions were derived as functions of the porosity P :

oz 7.22 p~3+81 1017 (n-2y (4) (b= 1.26 6.35_1013(n-1) (5)
The porous medium friction coef ficient,x, is shown to be representable by
A= 2 - 2/Re . (6) where Re is the Reynold's number,

Directions for further research are recormended, Orig, art, has: § figures, 12 formu-
las,

SUB CODB; 20,11/ SUBM DATE: 15May6d / ORIG REF; 001 / OTH REF: 002

Lo 222 ¥

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411720019-6

_i, g’ébfz'éfés’_ wEéd_’l:(_;L_.)__/E!’g&-L)/EWP(_{r_)/y’_l’_—-_?{E}‘lP(@)[ETI/Ewp(k) - ILIP(c)  JD/WW/EM
ACC NR: 76013387 (AN)  SOURCE CODE: UR/0096/66/°00/00%/0019/002),

AUTHOR: Dyben, Ye, P, (Csndidste of technicel sclencos); Stredomskiy,
M. V. (CangIaate of technicel sciences); Klimenko, V. N. (Csndidate of j
|
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technicel sciences); Bileka, B. D. (Engineer); Piruyeva, L. V. -
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(Engineer)
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,ORG: Industrisl Electric Generation Institute of the AN UkrSSR )
g(Institut tekhnicheskoy teplofikstsiil AN UkrSSR--KTZ) ' i

< v
!TITLE: Investigetion of a system for codfing the rotor of s high
pressure hesd-type ges turbine instslIstion NModel L-750

|SOURCE: Teploenergetike, no. S, 1966, 19-2

 TOPIC TAGS: gas turbine engine, combustion ges dynsmics, engine
cooling system, v > n,’ﬁL Ate b ?‘Bdim“!vr-"ﬂfﬁj’ljl afﬂo) a,fuﬂ/

[ 2
. . 7
Modd ¥-750 3ob+wdmu. we, ET- 612K alloystank [:I.q/b—oﬂo\o/rf
ABSTRACT: “The l;~750 gas turbine instbllstion is of the slotted shaft
type end is designed for electric trsins; st an initisl gas tempersture
of 750°C 1t has e useful power of 000 kilowatts. The experiments —
described in the present article were csrried out on s turbo-compressor
block with simulstion of the low pressure section by & specisl

throttling unit, The srticle shows a diasgrem of the experimentsal -
Cord 1/2 UDC: 621.438.5,2,46.,001.5
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epparatus, Cooling of the rotor wss done Wjth air at en initial
temperature of 200°C. The turbine blades’Vand the rotor disks were made
of heetzresisting alloys of the austeni%&c class, the bledes of alloy
EI-765,"end the disks of slloy EI-612K.|% The temperstures of the metsl,
e ges, and the sir were messured with Chromel-Alumel thermocouples.
Experimental dsta on the temperature fields in the rotor disks are
shown in & series of curves. The spheme tested made possible a maximum.
disk tempersture of SOOOC, which aYlows use of a heat resisting stee1,§
of the perlite type--alloy EI-L15.'“The consumption of cooling sir was
0.82 kg/sec but its distribution over the stages required considersble
tempersture drops over the thickness of the disks, Orig., srt. hes:
6 figures end 1 table,
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‘ AUTHORS: Dyban, Yo, P-; Kl’i.menko, V. N’; RL,ldkin, S, Ko; Stradory_al_gi}[,_)i._.v.; [‘)
. Kh&m, V'. Yu.; Shvets, Io To /5

TITLE: Apparatus for measuring the tangeratur%ﬂc\)f revolving machine details.
Class 42, No, 180833 Emounced by Institute of Technical Thermophysics, AN UkrSSR

(Institut tekhnicheskoy teplofiziki AN UkrSSRy

ORG: none

SOURCE: Izcbreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 8, 1966, 91

TOPIC TAGS: temperature measurement, thermocouple, electromagnet, magnevic circuit,
MEASURIN & INSTRUMENT, MECHRI AL STRESSI

ABSTRACT: This Author Certificate presents an apparatus for measuring the temper=-
ature of revolving machine details. The apparatus contains thermocouples fixed on
the revolving detail and connected into the chain of movable electromagnets of the
induction-type contactless current receivers. The fixed magnets of the latter are
connacted into a circuit for amplifying and registration of the measured impulses
(see Figs 1)« To diminish the influence of the machine shaft displacement and T
the interference of the nearby electromagnets, the magnetic connections of the
fixed magnets are provided with magnetic screens placed on both sides of the
connactions in parallel to the rotation axis. The shaft carries a spline-like

! Card 1/2 UDC:  536.5321621-25 |
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protrusion whioﬁ, together
directing impulses sent to
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=
Fige 1. 1 =~ machine shaft; 2 - magnetic

connection; 3 - fixed electromagnets;
L - magnetic screen; 5 - spline-like
protrusion; 6 - auxiliary magnet

the
with an auxiliary magnet, forms a system producing
the recording circuit. Orig. art. hast 1 figure,
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Determination of gas penetrablility in refractory products [,i‘rom

"Arohiv fur das Eisenhittenwesen," no. 10, 1960]. (gneupory

28 no.ls46 63, (MIRA 16:1)
{Raefractory materials--—~Permeability)
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